Accelerated healing of full thickness dermal wounds by macroporous waterborne polyurethane-chitosan hydrogel scaffolds.
Wound healing is a dynamic process wherein cells, and macromolecules work in consonance to facilitate tissue regeneration and restore tissue integrity. In the case of full-thickness (FT) wounds, healing requires additional support from native or synthetic matrices to aid tissue regeneration. In particular, a matrix with optimum hydrophilic-hydrophobic balance which will undergo adequate swelling as well as reduce bacterial adhesion has remained elusive. In the present study, polyurethane diol dispersion (PUD) and the anti-bacterial chitosan (Chn) were blended in different ratios which self-organized to form macroporous hydrogel scaffolds (MHS) at room temperature on drying. SEM and AFM micrographs revealed the macroporosity on top and fracture surfaces of the MHS. FTIR spectra revealed the intermolecular as well as intra-molecular hydrogen bonding interactions between the two polymers responsible for phase separation, which was also observed by micrographs of blend solutions during the drying process. The effect of phase separation on mechanical properties and in vitro degradation (hydrolytic, enzymatic and pH dependent) of MHS were studied and found to be suitable for wound healing. In vitro cytocompatibility was demonstrated by the proliferation of primary rat fibroblast cells on MHS. Selected MHS was subjected to in vivo FT wound healing study in Wistar rats and compared with an analogous polyurethane containing commercial dressing i.e. Tegaderm™. The MHS-treated wounds demonstrated accelerated healing with increased wound contraction, higher collagen synthesis, and vascularization in wound area compared to Tegaderm™. Thus, it is concluded that the developed MHS is a promising candidate for application as FT wound healing dressings.